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SHORTER ARTICLES AND DISCUSSION 

A BIOLOGICAL SURVEY OF DESCRIBED CERCAKLZB 
IN THE UNITED STATES* 

Among the earlier American zoologists Joseph Leidy alone 
was a student of cercariaj. Prom his time to very recent years 
American cercarise have received little attention. This may 
have been due to the greater demands made by other groups of 
animals, or possibly to the minute size of the larva? and a failure 
to appreciate the exact differences of their structure. It could 
not have been due to a lack of knowledge of the presence of cer- 
carise, for the European records were abundant and the classical 
studies of Leuckart, Ercolani and Looss had demonstrated the 
life-history relations of eercaria? and adult flukes. Moreover, 
the large number of adult trematode records showed that the 
larvse must be fairly abundant. 

Within the past few years a revival of study in this larval 
group has revealed a large number of forms, so that now there 
are some sixty named species. Only eight of these have dates 
prior to 1914. The majority of described cercarise have been 
worked over by Cort, Faust and 'Roke. 

A study of the descriptions of earlier named species shows 
them to be very general, so that they apply not to the species at 
all but to larger groups, genera or perhaps even subfamilies. 
For example, the record of a monostome with three eye-spots, 
instead of characterizing a species merely distinguishes the tri- 
oculate from the binoculate group of species. A parallel is 
found in the diplpstomulum commonly known as Diplostomum 
cutioula von Nordmann 1832, which has been recorded from a. 
variety of vertebrate hosts and fr6m equally variable habitats. 
There is great probability of the existence of several new spe- 
cies concealed beneath these generalized data. Such cases illus- 
trate the futility of generalized descriptions. 

Cort emphasizes the value of the excretory system of the cer- 
caria as a basis of description. The conservatism of the system 
is urged as a basis on which fundamental group relationships 
of the trematodes can be discovered. Advantage in using this 

* Contributions from the Zoological Laboratory of tie University of.' 
Illinois, No. 113. 
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system lies in the fact that it can be studied entirely in the living 
cercariae. The winter has used this method with profit, but in 
addition has worked out a method of staining the genital organs 
in the preserved larvae. This method can be utilized when the 
worker has access only to preserved larvae. While the excretory 
system is indeed a conservative system, the genital system is 
probably more conservative and less likely to change from cer- 
carial to adult stage. It has been found to be remarkably simi- 
lar in the large, yet variable in minor, details in groups of cer- 
cariae known to be related through other organs or systems. 
The best description of a cercaria is probably that which includes 
both the excretory system as worked out in the living animal and 
the genital cell masses as depicted in carefully presei'ved and 
stained material. 

A mere superficial description of the worm is a distinct burden 
on the literature. The cercaria should be carefully studied in 
minute detail or not at all. It is the nicety of technic and care 
in obseiwation which have yielded the number of species now 
known and bids fair to increase the number vastly in the next 
few years. It is necessary, then, to urge the investigator in this 
group to use the utmost care in his work, to describe the minute 
parts of the organs, and to record the complete biological data 
available that these records may be of use in life-history inves- 
tigations. 

In order to place the more important biological data of de- 
scribed cercariae in the United States in a convenient form, a 
table has been prepared to cover the groups, the authors and 
dates of the naming of the species, the hosts, localities and dates 
of collections and the per cent, of infection (see Table I). The 
same data have been collated from the standpoint of the host 
in Table II. 

A study of the described species shows that the great bulk are 
distome larvae. Most of these fall into three groups, the stylet, 
echinostome and forked-tailed cercariae. The former group bear 
evidence of relationship to the Plagiorchiidae ; the echinostome 
cercariae are known to be larval Bchinostomidae, and the forked- 
tailed cercariae are probably larval schistosomes. The life his- 
tory of only one species in the group has been worked out with 
certainty, that of Cercaria Lissorchis fairporti, with Planorbis 
trivolvis as larval host, a chironomid larva as intermediate host, 
and Ictiolus spp. as definitive hosts. Of the species recorded 
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TABLE II 
Record of Mollusk Infection with Ceecarije 



Host Species 

Planoi'bis trivolvis 

Planorbis parvus 

Campeloma decisum 

Lymncea sp 

Lymnoea proximo, 

Lymncea emarginala angulata 

Lymncea elodes 

Lymncea stagnalis 

Lymncea stagnalis appressa. . . 
Lymncea stagnalis perambla . , 

Lymnma reflexa 

Physa gyrina 

Physa anatina 

Physa heterostropha 

Physa integra 

Physa ancillaria 

Goniobasis pulchella 

Goniobasis virginica 

Pleurocerca elevatum 

Galba catascopium 

Helix alternata 

Helix albolabris 

Anodonta cataracta 

Anodonta marginata 

Free-swimming only 

Total No. distinct host records 
In two or more hosts 

Net species 



Total No. 
Species 



Mono- 
stomc 



Amphis- 
tome 



Distome 



Holo- 

stome 



Distinct 
Localities 



14 
3 
3 
1 
8 
1 
1 
1 
1 
1 
3 

19 
1 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
3 



11 
2 
3 
1 
6 
1 
1 

1 
1 
3 

15 
1 

1 
1 

2 
1 

1 
1 
1 
1 
2 



72 
11 



57 



61 



48 



for the United States only one, C. (Tetracotyle) typica Diesing, 
1858, is recorded for another locality than North America. 

The larval hosts are without exception mollusks. All except 
two, Anodonta cataracta and A. marginata, are Gasteropoda. 
Several of the species have been found in two snails, although 
none have been recorded as infecting three or more hosts. 
Usually where the species occurs in two hosts the infection of 
the one is more widely spread and heavier than that of the other. 
Several records show the parasitism of several species of cer- 
cariee within the same host species in the same locality. In fact, 
the writer found as many as four trematode species within the 
same host individual (Planorbis trivolvis) at DeKalb, Illinois, 
in August, 1917. The occurrence of two cercarias species in the 
same host individual is commonly found in the records. In this 
case one of the parasites usually has a heavier hold on the host 
than the other and constitutes the major infection. 
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Limited geographical areas have been covered in the sur- 
veys for cercarise. Two drainage systems of the Atlantic slope, 
isolated regions around the Great Lakes, a portion of the upper 
Columbia and an isolated region in Wyoming, together with 
more widely investigated areas in the Mississippi basin, consti- 
tute the localities in which collections have been made. The 
entire south, southeast and southwest constitute vast unexplored 
areas, the former two of which should yield a great number of 
species. In addition, the variation of species of flukes in snails 
from one season to another makes it highly probable that many 
more species occur in the Mollusca of the areas surveyed than 
the records show. Table I shows that one distome species, Ger- 
caria megalura, has been found in Goniobasis virginica from the 
Atlantic slope, and in Pleurocerca elevatum from the Mississippi 
basin; and that G. inhabilis and C. cliastropha have been found 
on both the eastern and western slopes of the Mississippi drain- 
age. On the other hand, none of the species described for 
the Bitter Root Valley have been recorded east of the Rocky 
Mountains. 

Records of percentage of infection from larval flukes vary 
from a few hundredths of a per cent, for certain cercarise de- 
scribed by Sisnitzin in 1911 from the Black Sea to a heavy infec- 
tion of every individual of a particular species in a locality. 
The lowest infection record for the United States is one per cent. 
(C. fusiformis in Physa gyrina). On the other hand, several 
heavy infections have been recorded, including three with total 
infection. The mollusks most heavily infected are the ubiqui- 
tous species, Planorbis trivolvis and Physa gyrina, and the 
western species, Lymncea proximo,. In the case of the Planorbis 
and the Lymncea the average heavy infection is caused by dis- 
tome cercarise. The heavy infection among the physas is caused 
by monostome and holostome larva?. 

Table II, which summarizes the infection from the host point 
of view, shows that Lymncea proxima has the greatest number 
of species per habitat. Planorbis trivolvis has been found to be 
infected in the greatest number of localities, while Physa gyrina 
is the only mollusk to harbor three groups of Digenea. Of the 
sixty named species listed in Tables I and II eleven are recorded 
from two hosts. 

Accompanying the cercarise in the mollusks are the parthenitse 
(sporocysts and redise) of these cercarise. The cercarise develop 
parthenogenetically within these parthenitaa. Typically, as in 
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the life history of Fasciola hepatica, the sporoeyst and redia 
generations both occur, but in several groups, notably in the 
stylet cercarias and the furcocercarise the redia stage has been 
omitted or replaced by another sporoeyst stage. 

Sporocysts and redise have not been sufficiently distinguished. 
The sporoeyst is an adult which has lost its digestive tube, while 
a redia is an adult which possesses both a rhabdoccele gut and a 
pharyngeal sphincter. In certain sporocysts the sphincter still 
remains, as in G. dendritica. In other sporocysts, as in some fur- 
cocercarise, while no definitely differentiated sphincter is pres- 
ent, the anterior end of the sac is muscular, turning in and out 
like the finger of a glove. This may easily be mistaken for a 
rhabdoccele gut. 

The cercaria? develop within the parthenita? and usually at the 
time of maturity break out of the parent and work their way 
through the tissues of the host into the water. In case no suita- 
ble host is at hand in which the larvae may continue development 
they ordinarily encyst. Groups like the furcocercaria?, however, 
are not known to encyst. On the other hand, the writer has 
found encysted larvae of G. hiflexa within the larval host and 
encysted larva? of G. micropharynx even within the parent 
sporocysts. 

The parthenita? of monostome, amphistome and holostome cer- 
caria? are redia?. Parthenita? of certain groups of distome cer- 
cariae are sporocysts and of other groups of distome cercaria? 
are redise, although some of the records are conflicting. This 
shows the need of the accurate determination of the parthenita 
of each cercaria, since the parthenita is a distinct generation in 
the life history of the species. 

In order that the records may not be confusing the writer 
proposes the name Cercaria gracilescens for G. gracilis O'Roke 
1917, preoccupied by La Valette 1855, and G. minima for C. 
minor Faust 1918, preoccupied by Lebour 1912. 

In conclusion, the effect of the larva on the mollusk must be 
emphasized. It is an observable fact that heavily infected snails 
die sooner than uninfected ones. The cause of this mortality is 
both the mechanical disruption of the tissues of the infected 
mollusk and the pathological changes within the cells of the in- 
fected animal. A pathologico-chemical study of this relation- 
ship would be of great value to parasitologist and malacologist 
alike. Ernest Carroll Faust 

University of Illinois 



